with other species. Phylogenetic analyses based on 16S rRNA gene sequences revealed a distinct taxonomic position attained by strain T within the clade that accommodated members of the family Phyllobacteriaceae. The major fatty acids were C 16 : 0 , iso-C 17 : 1 v10c, C 18 : 0 3-OH and C 18 : 1 v7c/C 18 : 1 v6c. The polar lipid profile was relatively simple as compared with other representatives of Phyllobacteriaceae, by having major amounts of diphosphatidylglycerol, phosphatidylglycerol and an unidentified glycolipid, and moderate amounts of three unidentified phospholipids and an unidentified aminolipid. The DNA G+C content was 61.2 mol%. The predominant quinone system was ubiquinone-10 (Q-10). The data in general and phylogenetic and polar lipid data in particular clearly distinguish the novel strain from related species at the genus level. Thus, strain LS-861 T is suggested to represent a novel species of a new genus of the family Phyllobacteriaceae, for which the name Thalassocola ureilytica gen. nov., sp. nov. is proposed. The type strain of Thalassocola ureilytica is LS-861 T (5 BCRC 80818 T 5 JCM 30682 T ).
The family Phyllobacteriaceae (Knösel, 1984) has been classified under the order Rhizobiales, class Alphaproteobacteria. At the time of writing, the family accommodates 12 genera, Phyllobacterium (Knösel, 1984; Mergaert et al., 2002) , Aminobacter (Urakami et al., 1992) , Mesorhizobium (Jarvis et al., 1997) , Aquamicrobium (Bambauer et al., 1998; Fritsche et al., 1999; Kämpfer et al., 2009) , Pseudaminobacter (Kämpfer et al., 1999) , Nitratireductor (Labbé et al., 2004) , Hoeflea (Peix et al., 2005) , Chelativorans (Doronina et al., 2010) , 'Aliihoeflea' (Roh et al., 2008) , Pseudahrensia (Jung et al., 2012) , Thermovum (Yabe et al., 2012) and Oricola (Hameed et al., 2015) . The type strains of the type species of the genera Pseudahrensia, Nitratireductor, Hoeflea, 'Aliihoeflea' and Oricola were isolated from marine environments, whereas those of the type species of other genera in the family were from nonmarine sources.
Cells of Phyllobacteriaceae members are usually Gramnegative and rod-shaped, and may exhibit motility by means of polar or subpolar or lateral flagella. Cells have been characterized to harbour predominant amounts of C 18 : 1 v7c/C 18 : 1 v6c fatty acids, ubiquinone-10 (Q-10) as the respiratory quinone and a high (.50.0 mol%) DNA G+C content (Yabe et al., 2012) . Diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylcholine (PC), phosphatidylethanolamine (PE), phosphatidylmonomethylethanolamine (PME), phosphatidyldimethylethanolamine (PDE), hydroxyphosphatidylethanolamine (OH-PME), sulfoquinovosyldiacylglycerol (SQDG) and phosphatidylinositol (PI) have been heterogeneously encountered as polar lipids within the Phyllobacteriaceae (Kämpfer et al., 1999; Peix et al., 2005; Doronina et al., 2010; Jung et al., 2012; Yabe et al., 2012; Hameed et al., 2015) .
In this study, we describe a novel bacterial strain (designated LS-861 T ), affiliated to the family Phyllobacteriaceae, isolated from the South China Sea (Taiwan). The aim of the present work was to determine the exact taxonomic position of strain LS-861
T by using a polyphasic characterization which included determination of the chemotaxonomic and other phenotypic properties, and detailed phylogenetic analyses based on 16S rRNA gene sequences.
Seawater (approximate depth 5 m) was collected from the South China Sea (218 36.20719 N 1188 11.60229 E) and stored in a sterile canister. The sample was introduced into sterile 0.85 % NaCl and shaken at room temperature for 30 min. Each serially diluted (10-fold dilutions each) sample (100 ml) was spread on marine agar (MA; Difco). Plates were incubated at 30 8C for 3 days and novel strain LS-861 T was selected for further phenotypic and phylogenetic characterization. Strain LS-861 T was routinely grown aerobically at 30 8C for 2 days and stored at (80 8C in marine broth (MB; Difco) supplemented with 30 % (v/v) glycerol for long-term preservation. For taxonomic purposes, Hoeflea marina LMG 128
T (Peix et al., 2005) , Nitratireductor aquibiodomus JCM 21793
T (Labbé et al., 2004) , Oricola cellulosilytica AMH-O T , Mesorhizobium loti BCRC 80381
T and Phyllobacterium myrsinacearum JCM 20932 T were used for direct comparative taxonomic analysis. All the strains were grown on MA at 30 8C for 2 days, unless specified otherwise.
A commercial DNA extraction kit (MO BIO UltraClean) was used to extract the genomic DNA of strain LS-861 T for 16S rRNA gene amplification. PCR was performed with bacterial universal primers 1F and 9R, while primers 3F, 5F and 4R were used in the sequencing reaction (Edwards et al., 1989) . The DNA fragments encoding the 16S rRNA gene were assembled using the Vector NTI 9.0 software (IBI) and deposited under GenBank using sequin software. The almost-complete 16S rRNA gene sequence (1443 nt) of strain LS-861 T was compared with all validated type strains using the 16S rRNA gene sequence database (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . For analysis of DNA G+C content, DNA samples were prepared and degraded enzymically into nucleosides as described by Mesbah et al. (1989) . The nucleoside mixture obtained was then separated via HPLC [Hitachi L-2130 chromatograph equipped with a Hitachi L-2200 autosampler, Hitachi L-2455 diode array detector, and a reversedphase C18 column (Phenomenex Synergi 4 m Fusion-RP80 25064.60 mm)].
Phylogenetic analysis was performed with MEGA version 6.0 (Tamura et al., 2013) using the Kimura two-parameter model. Closely related 16S rRNA gene sequences were retrieved from EzTaxon-e and GenBank, and aligned by using the CLUSTAL X (1.83) program (Thompson et al., 1997) . Phylogenetic trees were reconstructed by using 16S rRNA gene sequences with the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Fitch, 1971) methods and evaluated by bootstrap analyses (Felsenstein, 1985) after 1000 replications.
For the investigation of chemotaxonomic characteristics, strain LS-861
T and the reference strains were harvested at a similar physiological age (stationary growth phase). Polar lipids were extracted and analysed by two-dimensional TLC (Minnikin et al., 1984) , and isoprenoid quinones were purified according to the methods of Minnikin et al. (1984) and analysed by HPLC as described by Collins (1985) . Polyamines were extracted as described by Scherer & Kneifel (1983) , then analysed by HPLC. The dansyl derivatives were separated by using a Hitachi L-2130 chromatograph equipped with a Hitachi L-2200 autosampler, Hitachi L-2485 fluorescence detector (excitation at 360 nm and emission at 520 nm), and a reversed-phase C18 column (Phenomenex Synergi Fusion-RP80, 25064.60 mm, 4 mm particle size).
Fatty acid methyl esters were prepared, separated and identified according to the standard protocol (Paisley, 1996) of the Microbial Identification System (MIDI) (Sasser, 1990 ) using a gas chromatograph (Agilent 7890A) fitted with a flame-ionization detector. The novel strain and reference type strains compared together were grown on MA for 48 h at 30 8C. Culture was harvested from the plate and subjected to saponification, methylation and extraction (Miller, 1982) . Identification and comparison were made by using the Aerobe (RTSBA6) database of the MIDI System (Sherlock version 6.0).
Colony morphology, presence of flagella and cell morphology of strain LS-861
T were investigated using colonies/cells grown on MA. Growth of strain LS-861 T was tested on nutrient agar (NA; HiMedia), trypticase soy agar (TSA; Difco) and R2A agar (Oxoid). Gram-staining was performed as described by Murray et al. (1994) . Anaerobic growth was tested on MA supplemented with potassium nitrate (0.1 %, w/v) using an anaerobic chamber (COY) filled with H 2 /CO 2 /N 2 (5 : 19 : 76) gas. Growth was assessed in MB at 10, 15, 20, 25, 30, 37, 42, 45 and 50 8C, at pH 4.0-10.0 (1 pH unit increment by sterile filtration) and with 1.0-10.0 % (w/v) NaCl (1 % increment).
Cell morphology was studied by transmission electron microscopy (JEOL JEM-1400) as well as by light microscopy (model A3000; Zeiss). The following properties of strain LS-861
T and reference strains were tested in parallel under the same conditions. Catalase activity was determined by assessing bubble production by cells in 3 % (v/v) H 2 O 2 and oxidase activity was determined by using 1 % (w/v) N,N,N,N,-tetramethyl-1,4-phenylenediamine reagent (bioMérieux). Flexirubin-type pigments were investigated by using the bathochromatic shift test with a 20 % (w/v) KOH solution (Bernardet et al., 2002) . Carbon source utilization patterns were determined by using Biolog GN2 MicroPlates after incubation for 2 days. Nitrate reduction, indole production, activities of b-galactosidase and urease, hydrolysis of aesculin and gelatin and assimilation of 12 substrates were tested with API 20 NE strips at 30 8C for 2 days. The activities of various enzymes were determined by using the API ZYM system (bioMérieux) according to the manufacturer's instructions. According to BLAST analysis performed against the NCBI database, strain LS-861 T shared very high 16S rRNA gene sequence similarities with uncultured alphaproteobacterial clones Oil-BE-027 (99 %; GenBank accession no. KJ475510), Oil-BE-007 (96 %; KJ475496) and Oil-BE-02 (93 %; KJ475511), originating from oil spills in the Gulf of Mexico (Arnosti et al., 2015) . However, BLAST analysis performed against the EzTaxon-e database revealed that strain LS-861 T shared 91.5 % sequence similarity with 'Nitratireductor shengliensis' 110399 and Hoeflea halophila JG120-1 T and ,91.5 % sequence similarity with other species of the family Phyllobacteriaceae. These similarity values were well Total polar lipids* DPG, PG, PL1-3, GL, AL DPG, PG, PC, PME, PE, SQDG, AL1, PGLD DPG, PG, PME, PC, L, AL, GLd DPG, PG, PME, PE, SQDG, PL1, AL1, PGLD DPG, PG, PC, PME, PL1-2, AL1D DPG, PG, PC, PME, PL3, AL1-4D DNA G+C content (mol%) 61.2¡0.1 53.1 § 57.0 § 63.3 § 59-64 § 60.3-61.3 § *DPG, diphosphatidylglycerol; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; PME, phosphatidylmonomethylethanolamine; PC, phosphatidylcholine; SQDG, sulfoquinovosyldiacylglycerol; PGL, phosphoglycolipid; AL, unidentified aminolipid; PL, unidentified phospholipid; GL, unidentified glycolipid; L, unidentified lipid. DData from Hameed et al. (2015) . dData from Jung et al. (2012) . §Data for strains 2-6 are from Peix et al. below the threshold that has been prescribed to distinguish bacteria at the genus level (Yarza et al., 2008) . Furthermore, the phylogenetic trees reconstructed by using 16S rRNA gene sequences with the neighbour-joining, maximumlikelihood and maximum-parsimony methods also indicated that strain LS-861 T forms a separate lineage closely associated with recognized genera of the family Phyllobacteriaceae (Fig. 1) .
Strain LS-861
T produced cream-coloured colonies after 2 days of incubation on MA. Colonies were circular, entire and 1 mm in diameter. Cell morphology was observed by transmission electron microscopy (Fig. S1 , available in the online Supplementary Material). Strain LS-861 T was able to grow at 20-45 8C and at pH 5.0-9.0, and was able to tolerate up to 6 % (w/v) NaCl in MB. Growth was not observed on TSA or R2A agar or under anaerobic conditions; T and members of related genera are given in Table 1 . The detailed phenotypic characteristics of strain T are given in the species description.
The DNA G+C content of strain LS-861 T was 61.2¡0.1 mol%, which was in line with the data reported from other related species (Table 1 ). The predominant respiratory quinone was Q-10, which is a characteristic feature of Phyllobacteriaceae representatives (Urakami et al., 1992; Peix et al., 2005; Roh et al., 2008; Doronina et al., 2010; Jung et al., 2012; Yabe et al., 2012; Hameed et al., 2015) . The polar lipid profile of strain LS-861
T was qualitatively distinct as compared with other reference strains (Table 1) . Strain LS-861
T significantly lacked phosphatidylmonomethylethanolamine (PME), and contained major amounts of diphosphatidylglycerol (DPG), phosphatidylglycerol (PG) and an unidentified glycolipid (GL), and moderate amounts of three unidentified phospholipids (PL1-3) and an unidentified aminolipid (AL1) (Fig. S2) . The major fatty acids in strain LS-861 T were C 16 : 0 (6.0 %), iso-C 17 : 1 v10c (9.3 %) , C 18 : 0 3-OH (8.7 %) and C 18 : 1 v7c/C 18 : 1 v6c (60.1 %), a profile that was distinct as compared with other reference strains ( Table 2 ). The polyamine pattern of strain LS-861
T showed a predominance of putrescine.
Based on the distinct phylogenetic, phenotypic, biochemical and chemotaxonomic data provided, strain LS-861 T represents a novel species of a new genus belonging to the family Phyllobacteriaceae of the order Rhizobiales, for which the name Thalassocola ureilytica gen. nov., sp. nov. is proposed.
Description of Thalassocola gen. nov. Thalassocola (tha.las.so9co.la. Gr. n. thalassa the sea; L. suffix -cola dweller; N.L. fem. n. Thalassocola a sea-dweller).
Cells are Gram-stain-negative, aerobic, chemoheterotrophic, mesophilic, rod-shaped with rounded ends. Catalase-and oxidase-positive. The predominant fatty acid is C 18 : 1 v7c and/or C 18 : 1 v6c (summed feature 8). The major polar lipids are diphosphatidylglycerol, phosphatidylglycerol and an unidentified glycolipid. Q-10 is the predominant respiratory quinone. The major polyamine is putrescine. As determined by 16S rRNA gene sequence analysis, the genus Thalassocola is affiliated to the family Phyllobacteriaceae. The type species is Thalassocola ureilytica.
Description of Thalassocola ureilytica sp. nov.
Thalassocola ureilytica [u.re.i.ly9ti.ca. N.L. n. urea -ae urea; N.L. adj. lyticus -a -um (from Gr. adj. lytikos) dissolving; N.L. fem. adj. ureilytica urea-dissolving]. Has the following characteristics in addition to those given for the genus. Cells range from 1.3 to 1.6 mm in length and 0.5 to 0.6 mm in diameter. Colonies are circular, smooth and transparent after 2 days of incubation on MA. Grows at 20-45 uC and pH 5.0-9.0 and tolerates 6 % (w/v) NaCl. Growth is not observed under anaerobic conditions on MA supplemented with nitrate. The following carbon sources are utilized in Biolog GN2 MicroPlates: dextrin, D-fructose, pyruvic acid methyl ester, succinic acid monomethyl ester, a-hydroxybutyric acid, b-hydroxybutyric acid, c-hydroxybutyric acid, DL-lactic acid, succinic acid, succinamic acid and glycerol. Alkaline phosphatase, acid phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, naphthol-AS-BI-phosphohydrolase and a-glucosidase are present in the API ZYM system. Hydrolyses gelatin and assimilates trisodium citrate in the API 20 NE system. The fatty acid profile consists of C 16 : 0 , iso-C 17 : 1 v10c, C 18 : 0 3-OH and C 18 : 1 v7c/ C 18 : 1 v6c.
The type strain, LS-861 T (5 BCRC 80818 T 5 JCM 30682 T ), was isolated from the South China Sea in Taiwan. The DNA G+C content of the type strain is 61.2 + 0.1 mol%.
